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• • 

Jgill ^uiljall JbnJI 
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&ULm tS JfL^S / I 


JL(5 Lu/I "- / 1 jjI / i.i 

JLi^ iLaLu/t /! ,^>ti 1 ( j~, )^ a /) 


t * > V - 1 * > *v 

^Lu jJxll Sjljj £jL£* I JA <JjI JLo ^jja« 



CvoJloaII 


jDiajJI jnojJI olll /uui 

: cr L>Uui a\/\A 11 SjLcJI pUj Lgj jjA ^Lll 4 a ml a 11 jl Ida ^jjsu 0^3 Ljjlou 

.4u_ujjdl oLuALjJI C^!Lo_o juj io.>l jrLll j ^lill ^loJj i C LuA L jJ I 3 LgloLLjj 4_Sj_a_LI aj-vj 4 . lavi \ 

. C^LAd! I loloo. j l_fl_o j C Lo jl a o (j-o ^JllIq j jj5> Loj ^Jjt \ 1 1 4j j jj ^ 

^yQ dll Jj 4 A-C-JjtllJI cL jI / nil j j%<o-o (3 ^ il d 11 4_j_o j_fl_JI j-\-jL*_LI (Jd4-a ^Au T 
.4 _oJjlL» I jLL j 4 _oJjlL» <jl ^ 1 dll (J-C Lo 4u4ud ( I 

(J-C- Cj^j 44j k4_fl4J ^_Ld_ll JjjrJi ( Lm) 

C L_lA L i jl! Ll^_o ^-Lxll! U — dLu*. Jlj-L 4-Q.iQ.d.l pidil u_34j3j cLuALjJI ^ I x"\ {j\ 

IjjL-O J UACj ^-1 -JLxLI ^j\ — J^Jj^ ^yCuu^i jl Lj-QLXO (J-0_3 lJI lj4Lfl ^-Lt-lll 3j)A-> ^j\ — 1 (j*V / n 1 J 4-1 lj4L-0 j 

.cL-uoLjJI 4 JlL (JjuoIjUJI ( 3" Ci L^U ^ 1 x"\l I jl “ I jAj-lo j Luo 1 j-o j 

.(^LlII I ,L£ (J^ld 4D4j J^j-Lj > t J Liu I ^1 jrLsI £ 

.4j ^LLI JaLouJI fldll jLidJ j"i o. 1 1 £_o k-J. / dLVu ^LcjjILo 4 lo Aul ^1 jrLfll 0 

cLoj^Lillo i 3j_a_jj 4-o^llj ^JLsJI (_£^Llllo ^J-C. L$L_o 4_i_i Lm-i^ I Cj Loj 5> Lull I ^IjrLdj Cj L llo LjJ 1 ^IjLd *\ 

. k_j-» Ld! 1^ k_j^jjiJI^ (3^ /nil pLqJjlJI cljLul* 

I ^yb Lp U L(^ I I ^ ^ U 

tCjllMI i il / < i Qfc. < ^ 3-° LCrJ I j ( J_uoLflHll^ 3 ^ u<i^k II cjU^LxJI j yu^JI cj^L^q 4j31u i )L"15>J1 ^jxuJ^.s.s ^ 

^-axli_u ioJo-'^o ^ 4_SC^J-tull ^JjuJI CjL^-^-Q-Q ^ is> 4-o J 0 ^ l_^_Lo JAJ 4_Io.>l jrLo ^ 4_LoiAlLo CjIuI ^ ^ i iLjAJI ^ wnO \ 

uJlkiJ L^_mj j4j 3)-° (JJJJJ4 (_J|. 4-o-ojlS-o j 1 4_>3 1 j 4 _uj_jlJI 4_iJJL L^j Sjjl^JI CjLo-.LLojuoII j L^J 

^j)TusJ. 4 _i_loLuj^|I S^A^-ILj 6i^j 0^3 c3° ^ i -^- u ^9 < aJjlU k_S^_tu Cj^u 

4 \loa 11 SlioJl J jl jLL Jo-ijJl JjLUj ^1 4 lo Cu3ll 3-° 4x. j-o--^o k_j-»_u^JI 3| JfJi (j-o 4-LolaJ I SjLLI 

g-1 loo.*^l (jAaj 4-o-lLxl Uo-oJI k_Liu^l dj (J'ild. 3-° 4 j4j^JI k-j3lioJJ 4_flJldll Cjlj4-fl.ll u mlu 1 ^ 

4_Iol U ji 1 LLuO-Q.il jA X J k_jLAJI 3-°- u ^-L Lo^ ^ J-UO jll ^-0 (J-O l5Lu J t^jjl_JLjJl iJ^J-JlII 3_C. 4^JJ J U-j3lioJl (_£ kll 4_3 uLuJ1 

.LdoJLx-o 4 -lQL A a 4 _Lj-oJs1 4ujjJL 

V. „ „ . . 

Cud L^-^lr. CjLujJj ^-o i 4-C. j. LLo jifLflls uLjIulo (J-o-Cjj tu_j-JUuoJl 3| lJ <3 1,1 H (j-° leu 4_liLol (J-ujJ (J^ 3 ^4^ Lo^ ^ 
^1 CjIjL^IIj ja_ufcLilil Jjldj 4 _Cj1Lo (JjLlllo (J-q-lujj ((^jJjLoj)) 4dj L yuj4 J-d ^1 JjL^ ^l>d 

.(jAJjjJI 3 u-JlioJI l.(g..mj4 

4_C j.Vlo (JjLlllo (J-q-Clj 4-o Lc 3-ijldj 64^- J-1L 6 4 j 1 jJ 1 cLojJjljJIj ^_ui>Lfl_ll JjLdi 64^.j1I (jud-Lu 64^j (J^ ^ 

.64^jJl 64-A 3 uJUJ! L^_ojj4 (3 ^-M Cl jL^Llj ^.lAliil 3“^- 
.64^-jJI ^-Lxj uL^k-o 3- dd-1 4-oj^jl cljL^II jA>j (jjj_i_fl_s ^-o^ljj jl ni>L u_jLAJI cl4u^j ^ 

.^ujIj 4JI (JjuO-flJI 3*^L^ uJLLJI L^_ojj 4 (j-LlI cl jL^IIj ^liil jA at j 3oCu 4 _oLc cljLdL I iLAJl ^ 

.ojjjoJI lijtinJg (liallgil jii oio InJ JnnJI lim jbjj liiiog u jg£ij jl ^inii.. I jiilg 
jiiiull ilgui ^Jj iSimj gxDg diaiill djg jn oillg 
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OLUUI , d_o jJLo 
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Lj j * iUljJI iLiL^j jl^jl 
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^ *r 

d_iLo_j Mil aa_c dJ 1 aJ 1 a A a \ 
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OU.QJI |j-»*>ln 


N N * Sole jjjlnj 

N N N sjnEtlyi jliiil 


LjliHoJI :dsj|j)l ou.gJI 
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Real Pur^ians and Drawing Curves 

v\*M& S >’ 6 - " 


OJ-^^JI la.l.BQ 1=, 

dllfl.il ^aJc. ^3 t 5U=JI Cj^U-o i_ 3 ll-^-o ^3 4_oL& ■ ~ ' 1 Q ' ' l^-~ j 4-fl. 1,1 ^-q ^j^jl Jl^dU 
_j 1 / 1 n **. I ^3 J 1^ dJ I ^ J ~s."\ i n \ 3 i 1_a3 I^C. ycd dJ I £ Li^. ^J j^V/V-I I ^ JjAJ I ^_lc. j i J l_u^Ls*iJ I ^ 
4 _uI_»_l1I ^ ^_LU^>JI a. 1 W~ <nl ' ,_y Lfl.ll iJ-OC. ^3 Jl^S- £_A^_Q J-> J-^-l jl t 4 1 l.fl-O S^lflJ £-3 jlo-ll ^a-LklL ^AAjJlj ^JJJ.fl-K.11 

US . JjIS <iiJ1 jIjjG ^.Ic j_o_»JI oUs ^1 < u_s-jJ ISjJ I j ^j^JI ^illj 4_tulj j_i (J-tAql ^ icAl ^1 i^iLjj^SJI lo. 1 1 ^1 _auj 1 ^ U > ^Ull 

L^-a 1 J •% "' <nl ^TiS .) ^ i y " ^3 ^j^AjJI 4 \ n\\ ^jxiLa 3 jl [ N • • — Jj^kll = (j3^^ ] OJ^ Jjid.~s.il ^-u^Li^jJl i_A.ll ^3 LAjI ^sJ^JLcuj 


63 ^.Ic. 4dJj~b_oJI CiljjJLLaJl jJjIj 4-ujIj jJ 4 c. l*wi 1 1 ^3 

tpLi^.i.fl.11 j oiuAL j]\ ^3 j ) ,ik ^^j-Jj ^j^iLii pLo-ic. j^>ji a° ^ vav — ^ n v * v) Leonhord Euler ^L> ^jjij^jJ jju ^ 

1 iUll^-S ^AXUJ 43 'As-J c j-A~vC.^-g.-^-o J_u^llc ^jjj ALiJjl illjJI (jl I^_lLs_q 4 JI 3 JI ^-lc. il'iljJJ ((jjj) J = yd jl y=f (x) j^jJI ^.1 jA~\ fill 4 J i_< lll'l ' J 

Jl^ J i_jjJlJI Lg_i3 £^^J^ (j^jJjljJI J pl-Q3-fl.ll j-u^_cJ I Lg. ) 6 JJ ^1 4_i!llj-oJl l_i / 1 1 \ 1 1 £_uaj=* IjaS t jjxi (Jjj <110 jJ > JQ 4_o_i3 

4_i_oj_tii^)Jl ^t-ol^jJl^ 4 -axu j'^.ll Cj*Aj j)-->A.ll La J n\A L^-UACi j 4 ifl. Lfl.^.11 Jl^jJl 4 fl. ll A \j^xd i_3j-xlxu 6 J-^ _^JI 6 Jj6 .4jIL1!Lq 

. 4fl.l\'^_o CJ^l^Q ^-S 4_ijl_i^j 4 \ Al_i^ <xiq i_J^- ^_3 4 ifl. lO.^. 1 1 JI^J-ll ^aljAJLtuI^ 


^3 *uivA» Jl JljjJl ^ 

.4tflxpx^ C-»^/l>«^3 ^3 4 -oLj»-j ‘Lw^Ijj 
C-»^\ jj^>dJl j^jLj 4v*ijJ l^s ( j-j 

. ALdo Oj ^3 <ujLli-oJl (Jl_jjJl 

Jljjll ^yL-Jl Jxr^l ij^ ^ 

aAL-JI jJlJ j cl^d^uljj ^l—Jl 

^co^cbrs. j^>JI ^ 

.^pLo^- J-<^pj ALidS" 


^Q.I.S-1 dlLaj-kjO 
:J)I oJUaJI ,j-o .1 flja d lo itr^l *' > o‘»~j t CsaA AjjjIjJ JdU 


. *«_J 1 b 

.‘UflA>sJl iiljJl ^ *— i *j*~l 

J f U_; +(t ± ^)j 

JjlioJl 4 <uAa>sJI JljjJl JUx>« ja?x j 

.ii)LwvJl (JljAl 

• If! (^-UJlj 

oLd?>d-« ^*-*-"j aALvJI ^jJaj 

(JljjJl JjI^j) Jl (JljjJl jl ^tXXlv*o 

.‘UAA>cJl (JljAl 

• ((Jlj-^-ll ^ ~ (JljAl ^aibj — 

jl^ ( Jj>eJ ^ 

<u^-j j l^j j5 ^ ‘uAAtll Jl jjJl ^jj jA*sj 

k + LT'4 = l k r' + LT' 'I ‘^" = 1^ + 0-' 1 

4j J y jj 

!oj J.,d?ll ^Lp 

. ol ytS JljjJl t-_3jjOo 

t ^ ^ fj t A 1 <_> + ^ 1 1 

illj — Ajco jJl aJIjJI] Jl jjJl ol^j>d-o ^-o^j 

^ | ^ > + y* f | c J>- < C | * J + yAl 1 | 

4j j^vSJl aJIjJI JIjJI ^j>)l_Ajl 


-j^ 


<«> 
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«> 


❖ 








[Oii'iS'i m l 


IP 


f' c 

O^ 5 ci-3p^ caMjJI *y&'° * < ~" < 'y)^ 3 

->J^ P 1 ^-^^ 2 .^-P ^y^LsS* <^A>U <*!*■>■ >Q ->J^ C -«o-*’ 

j\ is* j\ j\ $ O^lP^ >x^\j aJIjJJ 

! \**&\jj c— -~ i^j 1^3 3 ->J^ ^)j_ -^r* AP l-a a) 1 jJ Uj-«j ^j. 

:ia>-%j ->j^ ^Jl ~^j» j** Alta £ I y£j -*j0 < ~>j» 

-L^-j ^yal P ^y*j£j ^ (j^ ^ y^*P ~ ^ 

! ^j^SnJ j ^ aJIa)( ojpUL 

(c/0* = J* 

c a) 1 A) 1 3 -**/*• AP ^-^"3 1 ^^uuJ m y 

.a)1aA3 ^Jj\JL^ 31 (Jl>3^ ->j^ ap 
{-^ 3 a - : (t/') i = i/ 5 ) "V 

.aMjJI Jl>v3 

Real Function ^jSja^ll £J!jJ| Efl 

4Pj^s»va JjUlsJl l^JL>vaj l^]L>va ( j^ j5^ jl^ 131 4^jUb- 3 4)ljJl ^*_^' 

• l^Lo A>J^>- APj^>va jl £_4^jUi>Jl ilj^C-Sjl 


(i-UJl 



JjUJI JU^JI 


JU«JI 


~>J° 


JlJUO Q 

^3 Aiio3l -s^ 5 AP^»<>->31 ~>*r M AP^-^«3( A3^jJ1 (J) 

:CA*> cA^ta Ji*j J \ lala^cjl 

{1 c V c V c\}=a)1a)1 (J3s^ AP 

{A c A c V cl c 0} = aJIaA) jJjliLcJl Jl>s-cJl -s^ 5 AP 
. a! 1 jJ 1 ^ 1*3 jJu3 {^ c A cl} AP ^<^>sja \3 

j^j (ji j 5 Li. Q 

c4jli l^jlj aM. 3 Ji*J bj'“^l oliali>v<Jl) 41wjl CjISA*)! ^y> ^1 S 

,4jli l^jjS^ JU- ^3 Jl>vjl V cS' 1 



P I c7"i j 


, 4 *jiJa^-\ 4JI-OI ^ ^ 
.^J J\ ]^\ jl^-\ i 

43 j-*il ) *> Sj jJtJl O^Jjua iJljJl i 

.(oApli^j-« jZS 1; 

. aJIaII (Jlp -bAP i 
.JIjaJ! JpoLUxJI 4 


cLll±jLu^I ,"il a IU-z-'Q II 

Function aJI^ ◄ 

Domain JlP i 

Co— domain JjUI* JIp i 

Range ^A« i 

Arrow Diagram ^As^- i 

Cartesian Diagram (jLo iai aP ◄ 


Vertical line 




JaP< 


<—Aj jAJ| o^AjCA aJI^ 4 
Piecewise Function 

aJIaII oApli ◄ 


Afl.'Vi„ifl II Ajlgj^l 


. a^_o_!p a^oL>- aJI 4 


.UJJ a y~*j ^ 


^IilII e_s_uoJI — q] I — AoUJI cj L i_uci Li^J I . iL^ 






jlU ^LuJl 

: jl pCo ^a^o 4jlwljl OwXpli JjJLso 4£-^*j>va (jls ! J c^jlS^ lil 

{ (cT 1 ) 3 = Cf° ‘ ‘ -o* 3 (J - :(j^ ‘j") } = i OW 

^JiwXjl ^^>C*A 4 J i wXAj ^Ss.>>. 3 1 -y. — ^w' ^g^l^CgwXjl \ . ^3 4^>^»&J 1 ^ ^ ^ ^ 1 0 wij& 

.{ (i « i) 4 (^ <r) 4 (a t r) t (i ^) } = 3 jL> :( ^ ) JUu J 

■J Ja^V 

.^Uygg^aJl loglM ( j»c 4 .p ^^>va 4jl jA3 ^gU-Jl ^jSCjull m \ 

^gU-Jl l^LjwO g ) aMwXM ^yA jyQ'*& jS' -\^P ^4-wl ^ 

,'oX^-j 4iaaj ^3 

p-Lqj_ §3 

.Laid I jLco*l 

^jA j v'g - g- 13^ lo^l i 

CdD t43!AgJl Ji*j - ^1 JaJjJl j»« Jai 3 sJj>-Ij 4 log; 1 

Va 4)li 4i^U)l 


l / 3 ' 
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4JI4 


jiio <dtt 

Identify the relations representing the function ilb Jiuu ^1 Cil«L*JI \; 

.V ^1 ^ ^ 4 JI 3 JiuJ j*2 vjuilS^ 151 U 4-jSh JlSCx^l jA JS' ^s Y 
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( 1 ) JSCi 


(r) 


(r) Ji^ 


0 ) Ji^ 


JoJI 

j a l^ A < f \ 



(J^*ill ^ojljjJI — i__JLL^J! < ilYs 









lj L -L> J d I I J I j jd I r^Jgill oa.3bg.ll 


.JaaJl ^ A£»a j£- 3Ap ^3 ^jLJt ^W> (* c \) aIoSi'I) jUJl j3l Ja>Jl (j^J ^ ^3 A^b Jiaj V 

.^sjbji^cr) j&i 

.dlaA> ( j^ ^ ^ ^la g > -lai- Ag>-^j j'il ^ ^3 A)b ^i*j ^ 

JiJ (jl J 5 b. Q 

1 i J ’ 3 -sa^ ^ A^b ^Jbag A^j^fl J Y 
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(OJi^ 


(r) j5Li 


\ + 


(Y) JSLi 0)J£i 

„ „ JlljO *6*) 

LuLu aJIjJI (^j-a ^j-uju 

ir = W^^ [o c\] soils' bl ! r 


. A3 1 toO 1 ^ I ^3^ ^ ^ A) 1 *XD LJ l l ^fm*m*i^J l 

' + O* = (o^)i^ £/ ]° <N] :(/■> 0)\5* bl Yr 1 



.aMjJI 


^to\*a 1 — >' ^ & t aMaA3 l b*J I 


JaJI 


Ij&lSjlg 4^bb_wJ AjdajJj llilo Ji«j' [o 4 \] l^]L>va A^ai- dJb 3 aMjJI 
.(1 CO) c(r c\) j^kSJl J\ (( 0)3 t o) c ((\)3 <\) j^kSJl 

[/wr] = 3 a)!jJI ^ju 
J! ^oJUj iaJLJl ^cs^>J Aj3l*aM a!lgLgl AP^>~>as ^*3 


.aMjJI 





( ( _^")3 = ( l _^)(/' j\ ]o c\] l^]L>va 4.b->- 4 JI 3 aMjJI 

AiajjJl l^3ji? ^Aa-| A*bjl»^a A»b~g> lljlo Jia^S ] 0 4 \ ] 3 lT 1 

jj-a (l (g) ^ ^>-Sn Ab~g«M 3L>uX*al (Y c\) 
.AiajjJl 0 jjb AlP AP jjL= S jjb 

]n cV] =ur aJIjJI ^ju 


<^1111 ^lUI e_s_uoJI — q] I — ioLsJI o Li_uci Li^J I . ,1^ 



]oo t \] :a ostial I T 

. a) 1 a 3 1 ^ Aw® ^^^3 1 ^ ^ a3 1 a 33 L«»J 1 ^j«^vwvJ I I 

o* ' ' = ((J - )^ ‘2, 4 ] \- c°° -[ ^ '■^-’^ 'H ^ 

. UIaM i o*° ^ i a) I taXU l ^3 L«*J I ^|i^rt«vJl pwv*»^l 

Piecewise- Defined Functions x 3 j JUtla 4JljJl 


i3"j jJj^ U jjt«J l 

[£ j4^3' 

£ • 


\ • • 


\o. 

°* 1?/' 


ouqUij :<2 


ia^5 t )LuJ>- jl*)lj elaaJlj s-U j^SaM XJSjSi 

<^jS J as jj' k^o\s~ j-L) UaJ l^Lo ^ 

.AZa^JU 

jUJl jj# ^ ^ol j jti jl>t^l JjULJI JjJoJl j^y 

: 43131 oL-a5C3 jJi]U jl*Jl ( j^ J j^a i]!3^x*3 i«j ( Jaoj J jlujl ^n..lgM 

.13 ..».\^ — ^ .13 . *5l^ ^xa v * — ^ 

[(_£ j^vtJl _'L»~>- Jj«j ia-L>JI (> j-aujj 4jt>sXawaJ! . J' <W*3 wJUi'. ] 

: LS^' J 5 ^' 2- 3^ C.. ...•>- 13 jUi)l jj.® LjiSCo I jXa ^ ,3!3 ^X^j 1 ia^S t )UajJ i 4jli 4_>lxS^ ^^aJ liioJJ 


W: 


(e-lpli l jj» J^\j 5i Sa-bCa 4»jLJi>- ilia 
• 4jtlx>va v_0j jJO OJipls l^JL>vs ( j^ A^J^Sy 4Pj^J>va (JSC) 3 iijli ^Si ci_ij jju)l OiJjiXa 4jljJl 

j^j <ji j 5 Li. Q 

(_£ j^j3l *La-3 J^P ^2 diX)L>-l 4j>v*2 4jL)LJl aiJljJl ^Ijj-CXaL JjJL>J 


Xo ^cT^' 

laJaLP 

CP i ‘ 

0. >o ,>\0 

U.UP 

\ 0 • • - ^y! \ < * 

O 

A 

s 

laJvlP 

£ • • • - \ o • 


11 *5la 1 jxa 0 £ ? 


LjiSCa I jX« £ • ^ 


:43l3l OtvaSsI] jlijl 
LjiSla 1 jSj* \ 0 I 

uliujjuLM olAauu* flMtj 

JlLo 

o*- y 1 

|=(^o3iri5i(t 


v > v- Uj^p 


0 ^ ^*> ^ V l^oJwLP ^yJ 


^ojIjjJI J^qII — <_JLk)l i iln^ 




a aJIJlU JuJl JU\ J5LD! J 
[i^> t f] = 3JI jJ! JL?td 
[ J <. ->-] = 4 JI -Ol ^-U 


lj L -L> J d I <LuLui>J I J I jdJ I r^Jgill iiug.ll 



J^JI^ 

: ( j^j'Apls 4la-al (^)i j^jcoj J^J^XS ^ y*^ i aJIjJI 

] v cr- ] s^iaM Jlp^W > u - ^v-Uj^p ( _ r -r = ( a -) N i :,_j)j^IsjlpUJI 

( j^dajjJl la Is jis 4jJaa> Ji*i' a)1jJ ^aj 

( \ c V) 4laaJ 1 .XiP AP jJta 5jJ 1 S ^>-0 ( \ tV) c(o t V -) 

.JA2JI Ji^JI L5 sUS']r cV-] jV 


[0 4 V ] S jXaM ^^Lp 0 ^ ^ V = (j-) s : iJliJI ojlpISJ! 

(oco) tV) ( jxdaaJl lals^l? 4«ls a > aula^- xMjJ ^aj 
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^jlia (i cV-) AiaiJI 


<j — - — = 0"^"' J* (ir)p 

o * 


l°® 


ES •* 




Furv»i 

• r<«) = ,* 


CfW*» »M*hi)K» • 


CrtoM SM*<» I Cjnctt 


O) J££| 



tj* j oLsol CjIAj-j X 1 \jbjJ3 Adis! As-ljl f*-* cCjU^-kJI 
‘ (J* 2 J 6 1»0 1 ^2 OJo-J V l&jjjj V*L> ^'jb 
(V tf) Jj^-> 4 ^dij j ^Soj 

jij (ji j 5 Li H 

J aMaM ^jl ^IjLa J5" ^ A 

r 0 ®)-=(®> v r 0 +ob-M® ' 

Aol^wJl A^-jIs^M A^a^*-j^J 1 ^ i Aj>- 1 ^ I 1 O ^%-J 

Expanding of graph s^Jl Jill (^JbLU 3JL«J : UjIj 

ouqUij J_o-c <3 

( L r>) ■> f = ((j-b Jr*^ p—j 

•Js -0 £* J^’ 

Geogebra = ( l _^)i :i aMjJI ^ > Ja ^ 

:^JUi -J S-IpIs 1 Jli-i^l ^ja 

® « ►CEDCDCD -<-> 

( ^ Jd- sJo Jj>- S iiU dl) 

Create sliders b-a 


Tan 


<1 ^ \ b — ■* « > - \ ^,9 d <1 \ 1 { Y 

2 a) 1 jJ 1 A»^«jj l) J aMjJI ^^>Ja aS^s- Jas-'b 

3 j- 

lilaj ? Ji>-!iAj’ lila la5^ 


Tt 


A_a_u^JI — ^xulsJI — 4_obJI oUaEiL jJI . il^ 











(u *) 3 • = cr° 

J iA*J ( l _J J )i f = ^ ( 3 ^Sb i i 4 jli 

^s^id ls^'- ) j c ' < t 'H (a")^ = i / 5 

,\ > t > • j\T ty(o M )* = d a 

jiio 

c j ( j^jJljJI 3 -® ^ tb-nJ li_)^| - (i j*) 3 3 fdiwal ^ 

r + |v-^|r=(^ v ' 

:J)\3 di)S ^LpJ * <C V = fiLaUco 

3 oW 3 (o^ ‘ i_rO 

J db 3 (o' 9 r ‘t/") dj^ 3 

^'jk (o^j j* (db^i^ 3 *^ v 



j- j oUdl V Adis! 


j^ 5 j eL>ol oJj-j V l&jli Vb ^'jb 

J^J o' J 3 ^ I 


i j Jdld) ''(_)■*' = ((j - ) 3 C. <■-•>■ i a) 1 jJt ^diwal .) * 

r (° - ) v ■ r = (a* 1 )^ ^ r j* J - = (j *) J ' 

■ b&il \Ja\ Opo(_J ^Ajljjl i^Xa ^j'AdUJl 4 ^ujL>J 1 jl ^al jJl Jj>-I ^lljwaL ^ j jJl A^r^S JjJLsd 

b liki 


?A*dl ^-j Jij 3 ^Lc- ajllji 4 j j^>Ji jijjJi ^ b^u 3 ( 3 ^ cj^k> 3 :.b" ^ 

Trigonometric functions (t_ 4 ^) 3JI.S ^^JbeJU) <LuiAiUJl Jlj jJi 

First: Translation on X axis cAimJI * dla^l ^ 3^,1 jy I : Vjl 

c^jbol^J Ij Cdllaa aJ i J T~' ^ Q^^A d ^ ^£>3 ( - ) \ j^J>- ^•-abj^j >As>C^X\ 

Ala jlio ^j’ cX (Cjbla-Jl) Cj!A*2laM J^>va ji^ j^T ^ l^la jllioj c (3*^ dLi 5 * ) Jax^SJ jb> dUij 

.(TT) ^jJl 31 ^Uai 

JSCi dJO (enter) ia^i J sin (x) : jJi\ ^ ! (j^l ijS?l ^ob^) ^UjJ! Ji-ai ^ (Y 



^ojIjjJI — <__JLL^Jl i iln^ 



£jLll>uX) t JijjJi ^Jgill 03.3bg.ll 


c(JLad laiiy^M) 5jli]U ^aswjl ^kp la« yJ^U diJij c ^a>tLaJl dia^aj j ^9 ^5sj>cJl ^«la"«<>) i ja>-^\ 

.(...c J^ila t ^1 s jJi i JailLa • iai-Jl J^Ldj Jai-Jl dla-aj < j jJJl odsUl ^Ipl ^9 j^la.9 

j j)j (enter) ^5 (_?l + j-) U- = ^ :J\ sin (x + in/ 3)) : jH\ 1 aHAJI ZbJeA l j^Joj (Y“ 

.^->-1 (j ^)j Ijjfc 



lila .^jda'slaJl ( j*» jjli (£ 

. (jl p-aXjj! ^y> 

jLaJl A£>- llasl . „>-J ' AMi As-(j) 

JljjJl ^9 La5^) JL ^jLaJ jljJLaJ OL-Jl J^>va 
aMjJI jl la5^ c L>- aJIjJI ^Aa i jmJL j ^jJSSJ [\ c \ ■ jJ& AoliM aMjJI ^Aa jl t(AJLajJl 

. a! aS) jl Olil^aM j^>va J ^>- \j&\a>A<J JjUJ As- A j^J t AOji CA-aJj Aa?-j j d^-J (-^- + ^) U- 

I^A 

.(A - l _ja) U- :^yfc ijljJI oAC-Ui dd\5^ 151 AAaaJl As-lj^l fiUjl j jS-o jl £9 j£> lila ^ 



Second : Translation on Y axis oljL^aJI aLadil ^ 4^,1 I : Ljld 

• \*dS ^ la— = (^-a)9 d-*.«.s— 9 aMaM ^*ajl ( ^ 

Y + O* W" = (lT')j d-~>- J r*-L>' (^ 

?Ja>- , ^j ISla ( J^Au jjlij __p-l 0 jA 

jl ^AAbO p-aXjJI ^y> 
t( ( j*i)l>- aMaM ^^a>Aa Aa-Jis AoliJl aMaJI ^^a>Aa 
.^1 jd>A^-j jlwiJLaJ AAs-lj) Aju 
^j' 4 jV i \ ] AoliJl dJljJl (^Xa jl 
Y + { JM L>- a]1jJ1 aMjJ! CjliLvaJI J^>«j eLsd^l ^9 ( jd>'Ja>-J jljJLaJ 

. A> l L j • ** ■ 3 

'irili j 1 SfiV 

;5l)li<»Jl ( j- a ^ 

> X ■ ^ i 1 b. J 

cj a]1jJ( ^a>iLa jj‘ 9 a31^1 

^ j aMjJ! eApli ."S' 1 

.Ij&il ji?l d-a>olj lalxa 9Ja>-j 





^lUI ^_a_udJ! — ^xulsJI — 4_qIjlJ I cj L i_uci Li^J I . 



4-LO/b.L^ll J JljJLlI ^Luit 




m 


E - I U-Jjl—QJ 







LajI jJsl <L*> sjIj LaIju iJL>- 

p—u ji\ (j-«j c i SJIjJ! 

p-'-j 1 

r->^ 

L^ajlp 

/! 

t =w v ' >2 " 

Uj^p |j-| 1 

= M 2 I 

v- 

L$ Js^P 

ir J 

* < o* 

J 


• > j* 

L^ajlp 

JL 1 

i , , 

UbUP ^ 1 

= M 2 * 



= (^) 2 4 

•<^ 

La jjp 

U J 

1 '<o- 

U.up \ J 



:SUaxaJI Cal »l I j<>jA3^<^i^H2'l I jj^l 

:oL>J! i li&jlAjia 4j»-ljU v ^ ^uti j-* £ + = (ij^)j V 

tr-J V 


J 


l^J e 


0" J 


:0 W^'' o!jo-j r UjijJb A^ijU |,j-| = (^)i |r + j*\ = (j*)j j^>c^ T 


'cf° J 


(r-cY-) 


j^j * 


lTJ • lT'J 1 

r + V (tT' " V ) = (lT *) 2 lT'L) ‘^ > * 

(r<r-) ^ (r-<r) v (r<r) 1 

: ^ r (' + (J - ) - * =(uT') i 2 J 2 ^ 2 0 


0 -‘V) 


(1 <r-) 


(\ t r) e 
1 

(i<r) * 


O'*'-) 


r-^ “ ((->") 3 



O'*') ! 

3 aMjJI ^>Cj* Jj’Lj dlaiij "l 

(i-.r) i 

i^Lu o^i 


(i-cr-) 


^ = (o^) 2 2 v 

oIo'1a>- s ^1 ^jj^a i\s*u \ ^9 c J ' r 

.JAHJ1 jSCi!! L5 sU5' 

: ijftl J' jJdl ^ J5" sju^li v^l 

^ ‘ J ‘ j ^ 


TV 


i»ly^ (^ojijjji — ■_ ' u u. ii , iin^ 



lj LL L > u U I '&xa.i.a&d t JijjJi r^Jgill iiug.ll 



4jli JS' oApls 1 . olul ^j^s-va el^ol ^ jl ^j' ( = ( l _^")i 0~>- i 4}ljJl ) ♦ 


‘^Lo^i Lws^vwftj i ^ 1^ ■' ~l 1 





v- v 0 -^) = (cr') r a e 

t-\r-s\=(s) r > " 


.UjLj ^jjlj lo JJuJ = (j*)s c. 

r (^-^) = (^V V 

s£ ^ 

es 3 ^ Jr^ IlT'I = (ur') i v ^- 

l r + 0^1 = (o*) r 2 ^ 


i aMjJI \\ 


i- 


lT' : 


Wr 


■ i aOljJl \Y 

' + lirl = (a - ) \ ^ ' 




<^1111 ^lUI e_s_u^JI — ^jj^I ^xulsJI — 4_qIjlJ I o l.\ .uci I j^J 1 . iL^ 



JljJLlI ^LuJt 


t-\ 


:UjLo jjU La J-Lui) . j-'-' = o^>- ^ a!1jJ1 JY 

r + (r + ^) i = (^) ri e (v-^McrV v MirOMirV ' 

.SJta J.S" ^j»cJl<J JjLajJ! <d ajsj sJ*>- 

:4J1jJ 1 Jj'laJl riiaJlj 3Jj-J Jj aMjJJ ^Ul JSCjJI ^ Jjls = 3 aMjJI OjIS"" lil )i 


lT 

r + (r - l _^)i = ( ( _ r -) L 3 ^ v = (ij-)ii ^ 

:ll)L) ^ylj to JJlaJ j>“ = ( j-<) 3 ai~a>- 3 

r ( r+ o-) - v = " r (^ - ^) - = (^ V 

•V^rf 1^1= (^r , ) i 


( r -LT')3 = ((J-)(3 ' 

- 3 aMjJ! \0 

V Lr'- 1 = (a u ) N i ' 


3 4MjJt \"l 


l 0+ ^|- = (^) r J V 
h-^l ''- = (^) # a A 


W-MirV ' 
lo-IMj-)* 3 a 


1^0*1 ‘MoV " 

|r+^|r-6 = (^) ia 3 

b&3l jial OjoI *j’ cj^kj ^>vJl ^!>Lla^> jT ^9 3 a]1jJ1 'V 

• >,^ ^1- ^ ' + V 1 =(^) v : 


lT 

1 ^ ^ ^ • 


Ujl^p \ - 


lT'- 


• l j*l \ + v ( _^ 

< > ^ la-JalP V - V l _ r <- 






J~* ' 

_i 


Ig—jSj jbui V l^jU- ^IflJjl AjJoJo- 4jl jj al^a^3> idclioJI £U0 J=LJjJ I \A 
^3 la5^ 1 + '"(Y- ) t = ((j^)3 :3 dJljJi ( j^ la_y>- ( 1 _^ C ' 


4jl jJJ 


lT- 


.JjUlaJl 

f 4^i 1 
4j1jJIj^j^ J? ' 


J»a>j j^>- 15" 4£'Sjp**j* ( j^ ^ jjo (Jj-Aj ij^ 5 (j^ ^3^“ 0 * j3>-Ij iOjl^lll pO JlUJjJ I 

. UjLo ^ ^ ■ a^a ^-aJ ^ i ^l.^-^.’>^J 1 L ^ , Hs^ ' ^1.^^.; t 1 43l3jl L ‘ £ I i 

^Loi^^xji l^-a3j>-a3 1 ^3 J^>~ 3 ■• >\,... ' . ■ } \ } ’■ 4 I ^ a . ^ j ' /* ^ L J -' 1 " 1 1 O n V~\ n 1 1 Y* 

.^j^s jXo 1 • * l^ls-L^aj c \ jJU ^ l^la j5^ J jl5^ lilj c 6^ JjsJl 
• llilu 4j^?^ (> _5^ 3 4]1 jJ 1 OwXpli 1 I 

• U ^3 ( j«a \ jZ*a Y 0 4jtla3 Yr* 



J^3!l ^ojljjJI J q '1 — . v 11 U II . il~*C 






aiiWl GLuUU j 


Solving Absolute Value Equations and Inequalities 



ljV^LsuJI J^>- s V j\ 

■9 l£°_ 


■ AX)\j 4jli J c^UJLo 4jli i O^P- J c3 j-jJljJl ^aipaLa jSsJi ^2 UL JiU 

VULa ^UpU*(J ^J^Xpaall ^Jeli&li lei?? 2AP La I 

oAplS Lg) Aj^aJl JjjipJ ( Jj& AsLa ^leLaj leg '? OAp-j 1A 'f* 

:jl h-\ M 

l J^3 ^a^p-*e t = (o* 1 )^ : 0 (OAp-j (jl) ^Jelajl leg ? JAP ( \ 

i Jlpxajl ^Sl^^aAo ^*? 

AP^aPva (e/")j = a)jLx*M (Jp- APj^Pva (j^So j ci ^S? (Y 

’A*lUl Apa^P^g LaS”* ^ ~i ^ ■ • ~*~ ■ a Lgj le'g.l Aa A ** J i aJ-jLoijpAH 



X 








\ 






y* 

;• 







l 

i 



l 

l 




i 

i 

f 


i 

•J 1 
• i 


o“ 





* 



> 








{(} = JpJI 4P {^_ 1 1|} = JpJI 4P y*?y> 


v > 























o* 






J 


1 

* 



r 







1 















J 














/ 1 


1 ' 
1 







1 

1 


1 







1 

1 


1 

^ J 







1 

1 

lT 1 

4 ’ 

? 

\ 

T 

r 

i 

0 


V 

A 


(f) = JptJl 4P y > Pea 

-ea = |o + (jaj I | : <Lbl xa .ll Jea 

Jllo 

.L? j^p-j CjLe 1 = | V - ^ | :4jilscaJl Jp- ^ 

J^JI^ 

i = (o*)j ‘ I r - (_r"l = (0")* gfji 

K‘ur'1 = (o*) i::> ^11^' 0 

O^J l^-l = (^i ^J^a Ap4jl> 


(j^ j ol>J\ ^3 


AJulj A)ta ^ C . »*> c £- — 

(it*) AlaiJU J 


|0l5?‘l"l J 


ljLj ^^Ljsii ^ 

Cja>- ( j»Ljiil ( J^ ^ 

.ULo ^jaoLJiil ^Jj>- ^ 

L^j>- ( j-uLJii! objLi« ^y>- 4 

oU^Jaj J ^ 

^IA^eA~oL> ‘LjL>- 

objL^> j 


di.ujLu^l .“iK IU.^-vq II 

Equation ◄ 

Inequality . oLu < 

Graphical Solution .^jLo Jj>- < 


cLo.\ ViiuaJI lUjI^j^I 


jlo i 3 j_j < 




L>tU <L* 


'j^j g* ] ji 


l yi i 


<^lill ^HJI ■ o.^ll — ^xulsJI — 4 _ol_*JI cj La_uc> L i^J I . > 1 ^ 




a ^IUT i oLLjLcUj GV^Lsl4 J_>» 


(i cV) 4 (i c\- ) j ."lo g J ' ^3 jljJalib V 

{V 4 \ -} 4jiL)C(J 1 ( J^>- 4P JAS>~A .'. 


r 

r 

1 

r + a .- J 

JaJI 

J- =(^3 :,_^LaJI A)b 

]°° 4 r] 9 v =(J - 

:j'^' 

£ = r- j- U.up 

]r 4 oo- [ 9 \ - = L f 


i = r + Lr .- : r >< r Uj^ 


.^jUJl Jj>J 1 Jjjlia) 1 jjJsj {V t \ - } ^olscaJl J 49 - AP J- aJ f va 

jaj (ji j 5 u. Q 

.\j Glo ijSh Cj^ilscdl ( j^ !ilS^ Jj>- ) 

0 = 1 V- J- | ^ * = ' + I ^ * = *--|i_r'l ' 

Properties of the Absolute Value jjxll jjjLiLs ^1 

AlQJ ^ 

| V | x|f| =| V f| 0 

i = r x v = |r- 1 x \x\ c n = |i - 1 = |r-x r| 

M + |f|^lv + t l (* 

ejliy\ j^aj t > c I jliJjJl j\5" lil Jaiis OJlso j 

^ = | 0 - | + |i - | = | 0 - £ - | 4 <\ = I o| + 1 £| = I 0 + £| 

( r 

jiioU 

+£. 3 tjS3t- = ( _ r < jl f=,_^ :jU t = ItT'l : 0^ 'H 0 
2,9 v< lj£} v - = l jl v = f:jU> Ivl = l M :j^'H ( Y 

V=IVI=VI O’ 

|i + = |o + (jjj l| :3JjlxaJI 

JOjo 

.Gl | \ + | = |r-^| dJilicJl Jj>- y 

JaJI*# 

h+u - v l = (lt')j ‘ l r_ ltI = (a *) 5 £fy 

tj* J oUJl ^9 ol X b&jJ43 4a-ljU | | :3 


<J^!I ^ojljjJI J.ur>flll — .__JLLiJ! < ilYs 



4 Z) LJ os- U t t JijjJi r^Jgill 0 a.a 9 .JI 








i 




7 













j 

f 

















































































/; 







V- 













cr- 


- 0 

- i 

- r 

- Y 

- \ 


J 

\ 

Y 

r 

s 

0 

\ 







> 









y^ = h - i_r I + l r -a-" I 


I ( r + ^) r l = I ' + er ,r I = (yh '■' 

I 7 + o"l r= (y)j-'- 

y UjJi aJjsI i*4 jU | ^1 V ^Ju y* j 

^Islaj laaj j jSoj c y j ol>Jl ^9 oAj-j 
( y ‘ ^ ) ‘ ( v ii- ) : ij* j c i 

Y 

{ — c 1-} 4P _y±>' &a 

jij oi j5 L ^ Q 

• lliLo O^ilscaJl qA ^S~ Jj- Y 

l r + Lr' r l = I v + ltI ' 


JlLo 

:io^l O^? ilscaJl y ( _jSCj AP ja>vo Ij j-p- -Vp-jI ( Y j 

|^r-^ |= u^ + vV * l°-^l = l v + ^l ' 





£ 3 y <■ t jlS" I jl 

W = |f|o^ 

>_j± = t :jU 


0 


(o- t _ r ,)± = V + l _ r -.‘. \°-y\ = l v + 0"l '•' ' 

X l jSioj> j*&) o- = v.‘. ° - ^ = v + fjn .'. 

^- = y^ 0 + ( _^- = V + l _ r - j! 

{ \ - } AjiljuaJI AP j^j>v 4 ,j! \ - = ^ ,', 

: jl Ap 4 A]i\juJi ^ \ - = j-" jP j 4 j jjuJIj 

} Jp»J1 4Pja>v« j! ^1 1= i_9^ia3l = 



ill -TV 


4jiL>i*U ( _^P- 1 = .‘. 

4jiL>i*i3 Jl>- 1 .' . 


|^r-^| = n^-V\ v ^ 

l^r-^Hr-^l--. -JJ |^y-^| = r (r-^)\.\ 

(^r-^)± = r-^: jjCj 

i = a .jl^ NY = ^r c ^r-^ = r-^.\ 

^ = y , 0 ,\ + \- = X- 0 ,J\ 

AJiUJI ^iji? ^ j4j 

\ = t_ j jUl = jUl i = jo XP 

r = J ^.Vl ei^laJU^Vl 1 = ^^ 

{ *\ t £ } : A]iL>u«Jl J_L>- AP j^pva j\ 



<^1111 ^lUI e_s_u^JI — q] I — ioLsJI cj L i_uci Li^J I . )l*V\ 



A ^IUT 1 ljLLjLcUj J_>» 


o-> 


i - i + yl - r y^ 


jaj (ji j 5 Li Q 

O^ilscJl ya jSCj JjJl ks-ysys b j-^f- >Xp-j 1 V 

• = |^-r| r-h-^| 1 


Solving the Inequalities ljUjLcU^I Jj* t LoLj 

C <C 4 >\>-\ ^ J SjLp (jl C-^JlPJ cOlbUl^Jl C-^J^ <jl (3t^ 

. 4JjU^uJ 1 \ 1 ip ^ \ 3 1 l_ io UX^J \ 5 y^SJLs^ \^ 



LuLu qLuLllaJ) J^. 

■ *• ^ ^ ^ ^ 3^ 3^ ^ 35CJ 1 

4)iUJI Js- ks-yzy jjSOj (j*)j = r J^ ‘ ((J - ) 5 = \ 

(v 1 f} Lf a (a-)j = ( ( j-)i 
^r >= 0 *J [ ' t= O" vO" 5 = s c^ o' <j' 
]k_j ( f [ 9^ Uj^p (^)j > (^)i J\ X J 0 > n j -9 
]°° ‘ v [U ]f <■ 00 - [ 3^ t»J^p ((_^)j < ( l _r')i r j 0 < s j 0 


jilo 



r< |r-^| e i>h + ^r| v v >|r + u -| I 



jJ^*i!l ^ojIjjJI — < J l_L^J t < iln^ 



r^Jgill oa. 3 ig.ll 


o 

jt t >-j 1 1 ^ J£J 
> y c ^ > f V> ( _ r ->\- ■o’'t5 

jt > f jU 
jli v >l : jlS- lil 
->- + j- > ^ jt + f 

< <jt JLcjt JJ > JT f 
• )> j» XJ- j- u < j- f 


ljUjLcUJI 

AL 2 J_^ 

I > I- :oy • < I . I >w olS" lil :Vjt 

f - ^ f ^ i_r" -op * <C I t f ^ | (_r"| 

jiio 

CjUjLx<J 1 ( j»o J 5 ^ Jj>- 4 Pjjj>t^ 5 ^X 3 Oj jX 5 Jp 0 

1 < 'vr-^l V i > |r-^| i 

xjLwJI ^ iraiL^Lj i >r- a j>i- (jl £>|r- J j|-.- 1 

r + i > r + r- ^ > r + i-.\ 

]v«>-[ = ip . * . 

t<l'-j-l jIJ h-j-i- '('-j-) Vv ^ 

]° 

Joo < o] U [f - t 00 - [ JtP ip ^ .’. 


A< * 


j- > • • 


jaj <ji j 5 Lk Q 

olbljjjl qA J 5 ^ Jj>- 4 Pjjj>tj 3 0 ^X 3 OjjX 5 Jp 0 

Iv + ^rl v \\ > Iv-Jj-I 1 

:^iUL«ji AgUojJI 4 X>Lx« "ij^S ^lp 1 ! H£D Li J i I 

r c v- ^ \ 

iiiL> ‘**< 1 ^ < ilaJ 


gUj^JI aUsj^l ^ 

V fV OjlSs3 Us ^9 OjJ&lflM ioXa ^Js- Ojl Jj>jl is-ji J^os^Xj 4j _j>Jl 4 ia>va Oj=Is "l 

? ^ dA3i ^3 5 jJ&lSJl 4 Jj JuJ Ojl ^>Jl J) ^ ^3 1 1^3 Jljus 

cM^ 

lT 1 = ^3 3 ijj ^ 1 p ojl i^p o' 


^jllLlI .u-~i 1 1 — ^auloJI — 4_oLsJI uL^Ij ^J 1 . il^ 


it 



A ^IUT 1 ljLLjLcUj J_>» 


o-> 


V ±=n- tr ji^v^lrr-^l .-. 
vo = v-rr = ir j( n = v + rr = jjSCj 

Vo jl V^ L^lo^aaJ ejl jjJl 4a-ji j\ 

ol J 5 ^ 

4 J J»a^>v«Jl jjjM La ‘kjUl js~ ^-S~ o 4j^la] jjj]l jj s- ^jL OJJ k_g.Lv.>o IijtJuLijJI k_JLbJI "V 

js~ j^-S" "i • ^»>>iau Ajjj jir isi 

AjJLk JdUij ^ 

. 1 1 a»u 1 o J ^ -Xjwo 1 1 

cNI^ 
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tL^Vv' , - r > + r V = r 1 



1 f /\ Lljj oLaUajLj- t L > c f t Lj- c v L_j (JS" ia^a ! j^io 



^ojljjJI J-^flll — ,_JLkj| . >Li£ 




ujUIUI :ujljll ougJI 


! j j£j j>- k_j f JlAia ^1 Jb '. 4J| P w-w^- ( e-lpli) ij^i 

^ V - M+ r l^ = ^ c f A^l^, v - v i^ + ^ = A 


\y , r t V/ 


_>- A>- "Aj IV 

HO L J i/~in i 

. A jljJl ^-jjAa _>- t A cAAaJl j^jSCj UiAlP ^AaXji oJaplij anJl V 

• dAjAA jluZ ? 4j al Ala3 1 a]L>- ^3 ^AAl (sJkPli) (J-* V 

r buiu~ ^ 

^DA«pl3^ 0"^ ^ ^ A«J^a3 1 1 ^1 ^ 1 A.*-**^ \ ^3 ^_* *>ol 

. A^3^ C.^.1^ ^ 1^3 dX^Jjco ^L3lj d> c ^U>Jl 

* Lj\ju* ^ J J^E .4 J 

Jllo 

• A^lj ^jJ AjJL= ^ A^-jl IV = (^^)<1_J 4 ^-ajVt , A ="'jj*2 4 ^*aVl ,V“ =^a 4 A alAAa ^j*S ^ \ 

^A>- ^V - <ja+ l _ r -= ^ 

VAl,AVn °iVb=- vv,Axu,rxr- r (vv,A) + r (vi,r) = 

r n,^-^ 

: jH\S <L,UJI *ftl ^Ij^L aiU^ 

G + CDraOCD®QQDSOcr}CxDGCD©eDraeDCD 
CG CG CG CG CG CD CD Q CG Q 


jij oi j 5 l^ Q 

. ^ jJis- A jJA "1^- 11 , A = (_>- \ ^-a<>A , 1 = 1_> 4 VV , A = f aA cAxa _>- v 1 f S 

43 wLc ^L3l Jt^t^t 3u*ic tit 3dIUJt AUjtj <j^Lc 9 ^l^jt 

. d'^-Lp 


OAplS) 




/ / w r/ , V/ r 


(^-- 't ) V ^jp A^^ilUj) 


rf V/ . V/ 


v 


1r 


li>~ 


= I \i>~ y ->- ^L-a v <jl 

r 1 - r l^. + Vx L> 

A — = f Aj~ : j jS CA 

1^)1 ^ L -A~> 1 ^^SAa. ' LaA" 

4 1 A>- 


V . 'Ij-V. 


K-v 



^^ilill ^liJI ■ q 11 — ^jj^!l ^xulsJI — 4_qIjJ I oGunLi^JI . AYs 



. ijdiUJl i L\j1 ^ 2J 2Ujt j ^bul (Jib kjddU uu> 3-LC.L2 jklJLisj^l 

jiio 

(_g-\ )'l_f -d?-j' CijjUlJ' , j-fl t 

cM«# 
•“ ll>- 



r/ r/ , r4 


lwU> OtaCpljj) 

(0.DC) 


vl r 

T Qr)- r (A)+ T (o) a 

AX 0 x r 

00 - 

~D~ = 


<b— xl^>J! aJ'^M ^»lJ^>ti»xLi dUi j 

Vi -► CD 0D 0 CD CD 0 CD CD 0 CD CD CD) CD CD CD CD 0 

SHIFT COS - CD jj > S\V 4 ^-j-g.la -js- V yijjU <} > Jb-u 4 j jljJI ^bsj iw*» ->- jl Jis-Vi 

°Nrr'Vo'ov~ 0\)^ 

lV* lD j5 L = k Q 

(t \ )>l? -b>- s' JjbLJI JSVJI jjs T 



Jllo 

dA)i j-°j W , 0 = j V , 0 = C t , 0= jl ^Ic- lil c j ^ J C-diJl V 4 j jlj jD ^ i.r'C* "b?-jl ^ 

: j C^lijl I jjfc “All vd ■»»*>' 

* = o + j b?- X V V - j be?- 



,0 o . o 

( V- \ A<) b» = \Y • 


CM 


r 

, o o 


V l&»- = 


vjbJijl ^ 4j jlj jS I j V j j^L> dA! jJ i jC D 4b>bjjl 4 j jlj jS I 


( V- \A<)U- = \Y< U- 

"*0 o 
= 1 • l?- = 


j_ = r (W,°)- r Qt,o)+ r (V,o) = 

r \r,oxv,oxr 

°^. = (oDk? ••• 


ys. ys , r/t 

J- f + J 


r 


Dr 


: O D" ■ j0YJ 


ll>- .*. 


CDCDCDCD0CDCDCDCDCD0CDCDCDCDCD0 
0 CD CD CD CD CD CD CD CD CD DD CD CD 0 

SHIFT i (VC ® CD 0O 

o + \ y * b?- r V X - \ r • be?- = o + j 1?- x V Y" - j be?- = I o jJaJI 

. Tv«jD I l = = o + DC x r V r- -- = 

j?j <ji j 5 Li. Q 

(I V ) / i_? r = (_?- V )/i_? jl C~J! t < \ A = d?- l ^ \ o = b_j c - \ r = f j V lil _?- » > t C-Dijl v 


uv 


J-^all — c_jJUDI . AD 



:auljll iiaagJI 


o 


^ j*UU) lo> (SjLcLs) (jjjla j^lJkifel.uul 

0Jj& Lft^JLo Oj j; >--sJ ^ > -...^ ^jIS U 3 

. C_d^a -X>- JJ 

2UjlJJt J^-otLa 2 Lm jLl«j J^>- 

Solving the Triangle in the Terms of the Lengths of Two Sides and Measure of the Angle Included 

jiio 

4 ^ \ = f 4 »*3 — ^>- c-J f ^ 

V = (^\k> 

cM«# 

0 +^ = 0 ••• 

V h>- 0 X \\x v - r (o) + r (\ \) = ^ .-. 

X- b>-o X \ \ X r - r (o)+ r (\\) V = ^ .'. 

W— OCDCDmQSmQeDQCDGDSCD® 

CDGD 0 


aJI^cJ! o»xa <.aJ 



n v/ , r/ 





^ ^dj'j ^L>ul 

AjjI jJl ^j-oLSj 

> -%>- (j^jli 

s» 

'if-b 

! (j'il dJJSj 

j ^jli a)U- ^3 

j! o^b»J! Ajjl^il «w -*>■ jli 

j*il ->■ j-a iXjli A>- jALoJl 

^ <w%>- 

j^jli aJU- ^3 U I 

cJlS* ISI Ajl3 Jja-j (jJ (J$L^ 

»—**>■ jji *>• yj^o AjjI \J! / 

" .a,^^. ir^A=( v \)o. r 'i,r=>. r '-i,T=lv^^vl^ l > * 

jli oil>- ajjI^JI c*j\£ lilj 
Cs* JA Lf^Uj > ww>- 


. AW -~ V (NN)- r O^V^) + V (°) = 
i,onxoxr 

°Mi,VAl~(l\)^ .-. 

[ (^rX)'L? + ( 0)^3 ] - M* = (vX)-lJ 
[° V- + °\ii,VAl ] - °\A- = 

°\o,r\i = 

0 Ni£lv' 8 n = (t\)^c*-i,or s \ 

°\o'\X"o- ~(v_j\)^J 



^lii-ll ■ q 11 — ^.xu Q .1 1 — fiLoLaJI oL\4iaL jjl . )LV\ 



Solving the Triangle knowing its Three Side Lengths AlC. Ji 2Lo» ijLmj uiiiUit 

Jllo 

J \ Y = 'Ij- 4 ^_*aA = A_J 4 = I 4^S ^ jjl _>- 4 ) f C. Alftj 1 Jj>- 0 

cM<^ 

: (j 4j'ili3l v.1 J.l<J ' Uljj ol*aUi ilsol 

0 - 0)+0 01-0 + 0 _ 

\rxAxr 'V'v r 

£T _ 

£A " 

w— ram©CDCDmQram 00 eDCDS 

mmrnmmR r shift] ^)(*w)o~)c^) 

r/ A \ r/,\ , t/ iy \ r/ r4 ,rx 
V" » + 



oAa tiJ 

4 0 ° cj^ 

( 4 j\)O‘( 0 )O 


n_ 0 KO 00 

n -\x\rxr 1 '-^r 

° w _ x. 


— — = 4 > ll4>- 


n'V-'N- ~ 0 \) ^ :. 
[°m^ • +°vrvn] - °\a- = 0 \) ^ .-. 


"wv^m = 


jaj oi j 5 L ^ Q 

~-r\,N = / ^ r 4^\A,i=A_ J 4^\r,r= f 0cJdJI j>- 0 

CiLloIjjJI yiil rii lvS I I 

j _^jlS ^ I 4_aa>- j ^jls ^ljc>-.l*al dl^LaJ J^S 4 la aiJlU ^2 bljjM oLaUs ^*L» o dbl 

.iilol>-l jTL& ? 4jI^liaJl I jjfc ^2 J ^1? ilso^ 

Geometrical Applications on the Cosine Rule ( S JLclS) ^LuuJLiA GLLudaJ 

Jllo 

‘ 0X0 = A0 ‘ J I 0 V ->- 4_J V_ 0 yQ ) 4 ^aal = 4 ^*a V = '!_> 4 4^0 = t 4^2 kj^al^a _>- J ) f "V 

(it-X)iJ 

cM<^ 

4>- 4 > f C^lisJl ^2 

j>- ls>- 



r/ r/ , r> 


x v 1 r 

AI = 0 - 0+0 
f* r x o x r 


m 


J^l ^ojIj 0I J-^all — 4__JLL^JI . >L£ 



ujLimt (_j i :iuuljll iiaagJI 


CD©0CD©0O©00m©©©©©CD0 

SHIFT COS ANS = 

->- i I C-ALJI ^3 

^b^^lx^ i r-''(^f) + v (^i)= r (if) 

W\r\- bj-rx ^xr- T (r) + r (^ 

r,vi^ ~ 

it ••• 

MMlM =(j Ux)^v 

ifx^fxr 

\, £ \ixrxr 

°vA / \r\i~(it^-\)^j .-. 

w— CDmeDCDoaDramaeDCDeD®© 

CD CD CZD CD C>D CD CD CD CD CD 0 CDD (cos) CD q 

JlLo 

= u t 4 j ^Uj J^Ci i _>- I ! anniglb JzijjJ I ® 


o 


^ ^pL> jJl 

I 4 -w-jj) j 

6 jjb 

: jli* IS! j ;Jb J^wJ! jj&j 

.(jllLal^la (jllLlSla jllijlj • 
4 ^jl^»eJl 4 j^I^J| ^*»Lj 3 • 

^ JJj Cr° J c$' ^ 
4_L>-!jJI ajjIj^J! ^j-oLS ^jLwJ 
. l^J <dbUJ! 

jA j^Jjlj Aji • 
4 _£>- ^ 3 j o-b»-lj o-Xpli 

^3 jLujL^laj l^_Lo oJj>-!j 


1 ^ — ’>~ V_J f 1 0*0 1 ^ ^ I c^-***^ —I C ^ ~ S — - > “ 

cM 

_>- i ) t C-ALjl ^3 

1 _ r QD(°)+D 

t oxixr v • 

_>- i t C-ALJI 

1 DODO) ,,. 

a Axur 3 • 

v J li>- - = i li>- (jl 


•tr 


UJI 


Jju ^lp ‘^-*-> 1 ^ lil 

. 4 JL)Ij 4J2O C-oU 



\A- = (k-»X)0+ (i\K? OjDj 
i _>- t j5Ci)l ^3 jllLalSCo=J jbJulflla jC jti * 1 \‘i\ j'O^j 

(1 > ^jb i k > t jSOJl .'. 

Jij o' J 5 >^ Q 

. 5 V = i 1 , 0 = i _>- £ ^*0 = — >“ £ — > £ V , V = f £ V , V = f A»*3 i £ — J t "V 

•iijj'i i ^>- £_j t jSCiJl ji cOl 



^^lill ^liJI > q 11 — ^jj^l ^xulsJI — 4_qLsJ I oLiOiLi^JI . 



La ^LajJl . •>- j ^jjLs (j 4j>^>vya]l 4ji^aJl !_J$^ 1 t aLJLJl CjLdiaJl ( j^ ( jSCj : OJUULCI iJLo 

• j jUL> jllaM J ollonaJ' CjLajijuJl kfl3 ^4>a2*al j jJJU 4^1^ jLij) iwJjiLta 





Life Applications on the Cosine Rule fUILfl lu> J^jLja ^ 1 £. 2LuLp* C jCLuLzZ 

jiio 

JjLUI jSCi)l :d^linillg dnLjJlj JzijjJI (a 

el^a ^9 jalaiiU 4*iL> J ja^Ul Jas-1 ^ 

O^^LJl 4ajl^-^»aJ\ ' j L 4 . a L^ 1 3j&La4*j ^-a^-S? 1 1 

CjI j-a ^Jas-1 ^2j <4*jl jJl 4jjlaJI iJLa-aa^llj 

ljL>- \jS V * L^aalJj 4> jljj ^Lc-V IjjJl jlij 

4) jljj JjLa^J jiai la-UPj cjLlal V 49Uaaa 44C- Jjto 
1 49Uaaa 41P JjtJ al j^a>- ^S-La-aa 1* l^aaLi 

4^L»a-aaJ ^La^^i ^jaaJ 43 LaaaaJ ^ La3 i jLlai 

(j 4>aaaal LuSCa-J 1 JJ t La-^-O Oj ^y'2>aaj 1 4 J ^1^31 ^aLa9^ C.aLaaJ \ ^9 ^\.a3aLa^ Lol *-aajJl 0^ ^*^3 

dDSj c^lajjl La> 

V + r V = r 1 

°v L^rxixr- r (r) + r (i) = 

\r = 

jb.\r,T~ I .-. 

. La) ^Jl) ^La»a 1 V J *1 ^^LaaJ a ^.a-’>"— 1 — \SL.a..» L ^La^J 1 ^j*a) 49 LaaaaJ 1 (^1 (^1 



JiJ o\ J 5 ba | 


49Laaa jLaa \ ) 4iaA) \l 4L;0i a ^ C t 49l,„a jlaa, l~lU r l.")l-S-ijaiU L ijCj iS3i' I~> ‘ J 1 1 V 

i '.C3 ^ < t jA^\ ^ 49laaaJI U V ^ = (_>- V ) I C.aa>a> _>- 4^ (?) t ) 4^3 8 j ( j^ V 


m 


^ojljjJI J-^all — <__JLL^J1 i )L^ 



U 3 


tjuuljll iiaigJI 


JlLo 

'isjl I ( j»o I j^a Y * Jju ^S- Js4»uj 31 Ia>- i «p^f jlS^ ^Jjj)l 0 £ Ol> jLas ^Aas-I^ ^9 -H n I IJ III JllJjJI ^ 

c AAa I jJla \"l Ajia j^^aSM £-La>J 1 c •S-'^ ^Iji c £. • 1^-aLs AajIJa Joa- c «P^f jlij cj-aA^l 

(jj-o jJiS- ( j^a3j ^-JjS'^ l A j-fl-°) '* jjacA-loJl ^P^f A-a AsLa31 

JoJI^ 

c^ccA^a la5"" dA)3^ A^laa-aJl ^Jl-aA ^1^3 ^ajl 

fb r >V-V + r v= ^ 

°i- b=-r- xMxr- v (r-) + r (M) = 

J^a \r,AV~ 

.1 jXa \ V , AV ^A- j-aA^l ^-La-JIj ^La>J 1 ( j^A A3L«^cJl 

C J Js^ Q 

US" *U)-Y« ^j3 *La \ oljLJl i_j L oJ I A 

J3 c > cl jaA A3 Laadl la c JaULcJI J5s-1)1a ,j^a 

i ^U-^^U 2 - 5 

Sjjuj Ll4 J>J*C' ^ ' A^Lfaa^ll 


c LaJI ^ _i— 
j~Jy\ * 

^L>eJl 

©^1 

l> N1 

!>Y< 

v/ 


Ja>- c^ap'i Y 


ia~- Y' II ^ 




-m 


^©<©>'© 


\ 'N 


Measuring the Distance Indirectly 



_ 


4 


_ 



^3 v ) a f jA'iaglll jaA A3 L^J I jjaaJL) jl i^oLi © JA2J1 jSCiJ\ J © 

A3laaAS f ^jP Jjco ^ jjl _>- »3 1 dllS^ c ^aaA (j*° ^* X fli l a > va A’ ^g>- 

(j!5"" li[ c (JjliLaJ 1 _J-* US' cl jXa 1 A A3 l*»aa ( jpj cl jXa YY 

.( jjaA j-lp ( ja*3j j3^ Ia j-*-a) c_J I AiLaacJl Aj-jlj c Of. = (_>- \ )3 

Ia- = v > f AsL-31 _a- t ) I cJddiaJl 

^l^©r-%, + © © 

°oi b>. rrxiAx v- r (rr) + r (iA) = 

\or- , A^~\r ~ 
£un,\r ~ 3- 
jij <ji j 5 u Q 

jaa A3L31 ^li ab-a Oiljl (Jioljljl CiL^lmo CjLLljlo A 

a3a3j3 c Oj-J>vJl jljisl jJl C^J AiiflJl ^1 f AlgglU 

^ j c l^Xa V 0 A AS 1^^ f A^gll 1 ^jP Ajco ^ A] 1 c s»3^cj 1 ^9 

^7 ''; y 0 q ^ 

c VA cJ^aaalsj c 1 jjla Vo , 0 A3 Laa= c 1 Ala'glU 

(jaJ j-Lp 1a j-Aa) c_j ( J jl? Aa»-j1 


^^ilill c q 11 — ^.axiq. 11 — fiLoL*JI oLi^iiL jJI . )l*V\ 



>rr 







®Z (T— £) U-Jjl — QJ zm 

; j jSC oil® ^ ' 

r t +v ^ = ^< v t + V = V 

sbljJ jjZ I ^Li jls cOl ^u^££-Jl l y# \ 0 4 \ V 4 \ V <AP^b* 2 l Jl ^l?l Y 

... sL)lj j jJi* 2 l l ^LiS jlj 4^*al 7 Y 4 ^-*aV i ^aO , V AP^basI Jl j^s\ C-J^a T 
=>jU°v = (^\)^ 4 = ^_> 4 \ * = I aUJ _>- V > f C-J^a t 

= ”'J - v o + '’ f jjSC o ^ J buiUt (^9 0 

loUucaJI CjUL>-^[I <b>s-?waJI ib*-^! j^>-l 



: V 40 cX AP^L^I Jl ^jJI C. AtaJ ' 4j jlJ j-3^ A (^LS "A 

°v e °\r> v °\o. 1 


V/. W + V/t 

: \j jL^a Z £ jIjJUI j jS-o j * J olLa ^1 V 

x r "Jr 

jW- 4 j ba>- ? » As- ^ J U- I 

■"'(jj a ^ = V 'Jr‘ - ' v £j+ '"'J / 5 Jj^C i/ 5 1 ^ A 

j-U- a ^h=- ^ ^ ^ b>- \ 


r 

£ 



: JjLjlb>. jlsY: Y:Y =^: v : ^ 0^ 'H‘ -»■ V f ^ * 

A e 1 . V 1 | 

r at 


0 j*++& ^jA 1 


j ^ *u .jb>sj^f ^LojJl 1 


j^jli ^JU>si»u| 




ujUIUI tuuljll ougil 


OlT ISI ^ v f cJdJI J 
"l • = (o\ )/|_J jl o^j'ls t A = 'Ij- c V = A_> < o = t \t 

°\y- = (_>.\)^ j\c«sl» t v=^i o='^ t r =1 >o 

\r=i^cV=^ t \r= I 
(tX)'L? j^jU £ v='^- t A='i T . £ \r= I \v 

. Aj jlj ^LS ^>-jls 4 Y \ = "Ij- 4 \ V = A, i c N * = f 'A 

• OAlaJl Aj jlj i ^Lii Jas-jlj c V = 'Ij- 4 ~\ = A_J 4 0 = t 

jv^Sj \jjJLa X>- Jcs-jls 4 iV = (_>- \ )>!_? 4 *— <\ \ = A_j 4^j\ V = f Y* 
. ( j^> jJls- / j^Sj v f ‘ VV = ‘ M = X>- 4 ^-j \ 1 ^ Y\ 

: \ ^ V = ^ 4 > 


4 ^*|0 = 4 I 4 ^*aY = I AS . 


jldJcu yy 

_>- t l 1 1 As- U^a Sr 1 (_>- \ ^ I 

4 C-Jliajl 1 jjfc Aj jlj J-^ i ^Uj As-jl 4 Y \ = 's- 4 \ 0 = A_i 4 = f AS _>- » if YY 

> 

• = A + _>- l>- Y V 0 - ->- ba>- 43 !Aj< 3 1 Jji>J 


- : .4 / ? 1 4 ^A — 4 — >“ 4 — _>- ' — > 4 ^%-*-jA — _>-f 4 ^*aY — f AS ^pLl^) ^ _>- f Yt 


4 Y 0 s~ f 4 ^u> \ ^ 4 ^uj Y * >- 4 \ o — I 4^3 ^plj^ ^ -J>~ t^J f 

. i _S- 4 I I ^pl> jjl jSClJl 44S-L*a« 4 jl&SLul L. Jj3 ^ J | Ja>-jl 4 Y1 ""O Y =(_^ _S-t \ )<|_f 

J ^1? 4 \ 1 ^ jLaJ J 4_J jlajJl J ^1? 4 \ • = _S- 4 I 4 \ Y = 4 if AS jl J _S- 4 I f Y"l 

. jitss* Vj^ -=?- 1 


4 VY = (_£ 4 if 4 ^V = (j 4 I ^)l_? 4 = 5 ->- 4 VA = ->- 4 I 4U3 ^pUj J I if YV 

. 4_! f iY = ( 4 — I J f \ )n_? 


® 


«^i^a 1) i f ljl5" ISI J 4 -s- 4_I Jjla 4 A- = (f \ )/L? 4 Y 1 = f 4 \ "l = 4 if AS _>- 4 I I 

/\ S f Jji? Jo-jf 4 J v_>^laiij Ji-laJl j^> f \ 

C^"' ’ V N \. 4»T \ , Y Jl jiaf cJIa : dnLjJlj J=ujJ I Y^ 

- s V.'jj j-° ^dj'j ^ ^ 

4 ^ Y N • 4 ^Y * * 4P^A*£^ J 1 C-alXa -' n lo ? : jjtJdIj jj I ClL^lillO 

jla 4 I jiSf lj jJLa A*\si 4j>-L»aa iLso“3 ^UkJI 4_aa>- j 4 ^ \ 1 • 


r*' 



^jllLlI 4 q ,s~\ f l — ^\ ^jjlSlII — 4_oIjlJI qL\-uCiL>jJ 1 . )l*V\ 


m 




aIoS:!! jja ^so-} j 5" : dnLjjJlj JnjjJ I T 

i ^30 4 ApL^ / AT V A AP _>- “UaiJ 1 ^1 aIojA ^\ I 

4jLji ^ i4s\*u/ <S Y 0 4P Q jJlLa t 4,1a gill ^1 _>- 4,1a i?;H jjz 

.6 jAp *Ja>- 4_jyj^ ji 4 IjM J 1jIp 3 j5^ 4 L>-j 


^1 dDcu cxJcu Jj*J j jils ^IjAcx-I IgA ^31 oVUJl jjli ICjLloLijJI (job ajlifill YY 

.^Ul *.*■>- J) ^3l£ 1^3 ^sla^*o 

°YV,n = (f\)^c r -V = 


\ • = Aj c*^J 0 = | 4 A klAXa . 


• IhAl l uajaiiSI 


:(vXM A^-jl 


r-» 






Y< 


. V/ 




K-r 

v/v \ r/ .\ i r 


\l>- 


■,rvu -~- 


o-)-VK(y) = ^ 

o x v x r 

\ \ \ ,A ~ (vX)'L? 


1 A- 4—> A- 
V ^ 


°rv,v\W vX 
0 

°!A,\^-(vX)^ 


! ^j-LcInj J ji/^nV 

. AJliil ^Lys]! J A>-jl 1 • L>gX) 3 j j yO >-A 1 4j jl^jlj (Y- V^V) 4 (Y + \ • V) LiPV^la ijAlXa £^A*al ^a Yt 

Y 44lAi(Jl 4j jlj ^ 1 ^lA J>a-_jA = "A> £ 4 ^j" 1 = A_> - 2. 4 ^%-*aA = f - £_ 4A 4 l.Au _>- t > I TO 


t 

X ^ 


4 4lAAjl la.»ya ^P ^ Y C. -■•■•>- 4*^J ^A = I + £_ 4 ^*jYA = A_) 4 ^uY"l = f- £ jlA" 131 ->- ' ’ f al A’laJ 1 Y1 

.vjiAiaJl I ap A) jlj jjLys\ ^alA ^j’ 4 ciAiuJ 1 Jl 


. L 1 ^ i i ^ A-J ~'v - l . ... »-4 1 1 *\ ! 0 I £- L . 1 . ^ **’, | . , , i, > , X 3 i L J J 131® 

" l * =((j^\)'t? o' ^‘' T (l^ _/ ^) = V/ j^ u - AAiJl ^ ya 


>T0 


^ojljjJI J-^all — u-JLL^JI < )L^ 





ujLiim :ujljll iiaagJI 


3 
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